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(54) MANUFACTURE AND MANUFACTURING DEVICE OF FLAT PANEL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate distortion of an 
exposure pattern by the reflected light from a recessed part by 
arranging the recessed part on a stage, arranging a second 
position to cover the recessed part when a transparent pattern is 
exposed on a base board by a movable shutter and a first position 
to expose the recessed part at alignment time by using an opaque 
alignment mark pattern, and setting the shutter in the first 
position. 

SOLUTION: A movable shutter 31 A to cover a recessed part 26A 
formed on a stage 26, is formed in an exposing device 30. The i 
shutter 31 A is a driving device such as a motor 31 arranged in thejl 
stage 26, and can move between a second position to cover the 
recessed part 26A and a first position to expose it. A reflection 
preventive film in the same as a main surface of the stage 26 is 
performed on the shutter 31 A. The motor 31 forms the same 
plane as the main surface of the stage 26 in the stage 26. The 

shutter 31 A is set in the second position to cover the recessed part 26A, and restrains distortion of an 
exposure pattern by the reflection of an exposing laser beam from the recessed part 26A. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacture approach of the flat panel display containing a transparence substrate, the 
transparent electrode pattern formed on said transparence substrate, and the opaque electrode pattern 
formed on said transparent e|ectrode pattern The process which forms the transparence electric 
conduction film on said transparence substrate, and said transparence substrate A flat principal plane. 
Between the 1st condition and the 2nd condition is freely movable on the same flat surface substantially 
with the crevice formed on said principal plane, the light source arranged all over said crevice, and said 
principal plane. The process held on the stage equipped with the shutter vyhich covers said crevice in 
said 1st condition, and exposes said crevice in said 2nd condition. Set said shutter as said 1st condition, 
and said transparence electric conduction film is exposed. So that said transparent electrode pattern 
and said alignment mark pattern may be covered the process which forms said transparent electrode 
pattern and an alignment mark pattern on said transparence substrate, and on said transparence 
substrate The process which forms the opaque electric conduction film, and the pattern formed into 
said opaque electric conduction film corresponding to said alignment mark pattern are used as an 
alignment mark. The manufacture approach of the flat panel display characterized by the process which 
forms said opaque electrode pattern on said transparent electrode pattern. 

[Claim 2] In the manufacture approach of the flat panel display containing a transparence substrate, the 
opaque electrode pattern formed on said transparence substrate, and another pattern formed on said 
opaque electrode pattern The process which forms the opaque electric conduction film on said 
transparence substrate, and said transparence substrate A flat principal plane, Between the 1st 
condition and the 2nd condition is freely movable on the same flat surface substantially with the crevice 
formed on said principal plane, the light source arranged all over said crevice, and said principal plane. 
The process held on the stage equipped with the shutter which covers said crevice in said 1st condition, 
and exposes said crevice in said 2nd condition. So that patterning of said opaque electric conduction 
film may be carried out and the process which forms said opaque electrode pattern and alignment mark 
pattern, and the field where said opaque electrode pattern is formed on said transparence substrate 
may be covered The manufacture approach of the process which forms the film, and the flat panel 
display characterized by setting said shutter as said 2nd condition, using said alignment mark pattern as 
an alignment mark, carrying out patterning of said film, and forming said another pattern. 
[Claim 3] It is the manufacture approach of the flat panel display according to claim 2 which the film 
consists of an insulator and is characterized by said another pattern forming rib structure. 
[Claim 4] The transparent electrode pattern formed on the 1st transparence substrate and said 1st 
transparence substrate, The 1st opaque electrode pattern formed on said electrode transparence 
pattern, In the manufacture approach of the flat panel display containing the 2nd opaque electrode 
pattern formed on the 2nd transparence substrate and said 2nd transparence substrate, and the rib 
pattern formed on said 2nd opaque electrode pattern The process which forms the transparence 
electric conduction film on said 1st transparence substrate, and said 1st transparence substrate A flat 
principal plane, Between the 1st condition and the 2nd condition is freely movable on the same flat 
surface substantially with the crevice formed on said principal plane, the light source arranged all over 



said crevice, and said principal plane. The process held on the stage equipped with the shutter which 
covers said crevice in said 1st condition, and exposes said crevice in said 2nd condition. Set said 
shutter as said 1st condition, and said transparence electric conduction film is exposed. So that said 
transparent electrode pattern and said 1st alignment mark pattern may be covered on the process 
which forms said transparent electrode pattern and the 1st alignment mark pattern on said 1st 
transparence substrate, and said 1 st transparence substrate The process which forms the 1st opaque 
electric conduction film, and the pattern formed into said 1st opaque electric conduction film 
corresponding to said 1st alignment mark pattern are used as an alignment mark. The process which 
forms said 1st opaque electrode pattern on said transparent electrode pattern, The process which forms 
the 2nd opaque electric conduction film on said 2nd transparence substrate, and the process which 
holds said 2nd transparence substrate on said stage. The process which carries out patterning of said 
2nd opaque electric conduction film, and forms said 2nd opaque electrode pattern and the 2nd alignment 
mark pattern. So that the field where said 2nd opaque electrode pattern is formed on said 2nd 
transparence substrate may be covered The manufacture approach of the process which forms an 
insulator layer, and the flat panel display characterized by setting said shutter as said 2nd condition, 
using said 2nd alignment mark pattern as an alignment mark, carrying out patterning of said insulator 
layer, and forming said rib pattern. 

[Claim 5] The stage which has a flat principal plane, and the alignment light source arranged in the 
crevice on said principal plane. In the aligner which consists of the exposure light source which exposes 
the substrate held on said principal plane, and exposure optical system which exposes said substrate by 
the light beam formed by said exposure light source in said stage The aligner furthermore characterized 
by establishing between the 2nd location of a wrap for said principal plane, the 1st location which 
exposes said crevice on the same flat surface substantially, and said crevice in the movable shutter. 
[Claim 6] Said shutter is an aligner according to claim 5 characterized by having the same reflection 
factor substantially with said stage principal plane. 

[Claim 7] Said stage principal plane and said shutter are an aligner according to claim 5 or 6 
characterized by forming an antireflection film. 

[Claim 8] An aligner given [ among claims 5-7 characterized by forming the crevice which accepts in 
said principal plane a part of transport device which conveys said substrate along with the substrate 
profile on said principal plane so that said crevice may not arrive even at the exposure field in said 
substrate ] in any 1 term. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Generally especially this invention relates to the so-called manufacture of a 
plasma display about a flat panel display. The plasma display (PDP) is used in various information 
displays containing large-sized television as a large screen display of a thin form. 
[0002] 

[Description of the Prior Art] Drawing 8 shows the conventional configuration of the so-called AC mold 
PDP equipment 10. With reference to drawing 8 . PDP equipment 10 consists of a tooth-back glass 
substrate 11 and a front-windshield substrate 15, and many address electrodes 12 which consist of Cr 
etc. extend in parallel mutually in the direction of a train respectively on said tooth-back glass substrate 
11. Furthermore, on said substrate 11, the dielectric layer 13 which consists of low melting glass 
deposits so that said address electrode 12 may be covered, and further, on said dielectric layer 13. the 
rib 14 of a large number which consist of low melting glass and extend in said direction of a train 
respectively is formed so that the rib of said pair may be located in the both sides of 1 of the address 
electrode 12. Moreover, between said rib 14 and the rib 14 which adjoins this, the fluorescent substance 
of red (R). green (G), and blue (B) in three primary colors is applied, among these R. G. and B form 1 
pixel in it by the lot. . 

[0003] On the other hand, on said front-windshield substrate 15 ( drawing 8 on a bottom principal plane), 
many display electrodes 1 6 which consist of transparent conductive ingredients, such as ITG (In 203 
and Sn02), extend in parallel mutually at the line writing direction which intersects perpendicularly in 
said direction of a train. Furthermore, on said the each electrode 16 of a display, the bus electrode 17 
which consists of Cr etc. is formed by width of face narrower than an electrode 17 along with said 
display electrode 16, on said substrate 15. the dielectric film 18 which consists of low melting glass so 
that said display electrode 16 and the bus electrode 17 may be covered is formed, and the protective 
coat 19 which consists of MgO etc. is further formed on said dielectric film 18. 

[0004] As shown in drawing 8 . said glass substrates 11 and 15 are arranged so that the rib 14 on said 
glass substrate 11 may counter the protective coat 19 on said glass substrate 15. and the plasma gas 
which consists of rare gas, such as Ar. in between is enclosed. At the time of actuation, a driver voltage 
signal is impressed to the selected address electrode 12 and the selected display electrode 17. and a 
predetermined fluorescent substance emits light by the plasma formed as a result. 

[0005] the process which carries out patterning of the rib 14 further after carrying out patterning of the 
address electrode 12 on a substrate 11. in manufacturing PDP equipment 10 — moreover, after forming 
a display electrode 16 on a substrate 15. the process which carries out patterning of the bus electrode 
by the photolithography further is required, but in carrying out patterning of another pattern on such the 
already formed pattern, the alignment process which adjusts a lower pattern and an upper pattern is 
needed Although a rib 14 consists of low melting glass as explained previously, generally it is carrying 
out gray and is un^ranslucent. 

[0006] Drawing 9 shows the configuration of the aligner 20 used at said patterning process at the time 
of manufacturing the PDP equipment 10 of drawing 8 . The acoustooptics sensing element 22 which 



modulates the laser beam which carried out outgoing radiation of the aligner 20 from the Ar laser 21 
with reference to drawing 9 , The rotation poly GONARU mirror 23 which deflects and scans the laser 
beam modulated by said acoustooptics sensing element 22, Held the laser beam deflected by said mirror 
23 on the stage 26. The photoresist formed on said exposed substrate 27 is made to expose by the 
scan of said laser beam including the lens 24 and condensing lens 25 which are converged on the 
exposed substrate 27 which consists of a substrate 1 1 or a substrate 1 5. 

[0007] Drawing 10 shows the configuration for the alignment which makes a lower pattern adjust an 
upper pattern in the equipment of drawing 9 . Although an alignment mark is generally used for adjusting 
an up-and-down pattern in this aligner, the image processing system 29 which processes the image of 
the alignment mark detected with CCD cameras 28A and 28B which detect this alignment mark, and said 
CCD cameras 28A and 28B also with the aligner of drawing 10 is included. 

[0008] Drawing 1 1 (A) and (B) show the configuration of alignment mark 11 A formed on alignment mark 
15A formed on said front substrate 15, respectively, and said tooth-back substrate 11. With reference 
to drawing 1 1 (A), said alignment mark 15A consists of a wrap aforementioned Cr electrode layer 17 ITO 
pattern 16A formed in the predetermined location of said glass substrate, and said ITQ pattern 16A, and 
CCD camera28A or 28B of drawing 10 photos the image of convex pattern 17A formed in said Cr 
electrode layer 17 corresponding to said ITO pattern 16A. In fact, said Cr electrode layer 17 has the 
Cr/Cu/Cr structure of Cu film which formed Cr film up and down, and has a high reflection factor. 
Moreover, with the configuration of drawing 11 (A), resist layer 17B is formed on said Cr electrode layer 
17. 

[0009] On the other hand, it is formed in the boundary region where said rib 14 is not formed in the 
address electrode 1 2 with which the same alignment mark pattern 1 2A of Cr/Cu/Cr structure as Cr 
electrode layer 17 of drawing 11 (A) has the same layer structure; and coincidence among said glass 
substrates 11 in alignment mark 11A of drawing 11 (B). Said mark pattern 12A is buried into the 
dielectric layer 13 whose thickness is about 10 micrometers in that case, consequently the front face of 
a layer 13 is substantially flat also in a wrap part in said mark pattern 12A, and in the configuration of 
said drawing 10 , even if it uses CCD camera28A or 28B, from the shape of surface type of a dielectric 
layer 13, detection of an alignment mark is difficult. However, in drawing 11 (B), on the dielectric film 13, 
resist 14A is formed so that said rib 14 may be covered. 

[0010] For this reason, with the alignment equipment of drawing 10 , corresponding to said alignment 
mark pattern 12A. crevice 26A is formed all over said stage 26. and light emitting device 26B. such as 
LED, is arranged all over said crevice. When a substrate 11 is in the right location on said stage 26, in 
order that said alignment mark pattern 12A may intercept the output light beam of LED26B, the 
equipment of drawing 10 detects the condition of alignment by detecting the condition of the output 
light beam of this LEb26B by said CCD camera28A or 28B. If it puts in another way, detection of the 
alignment using said mark pattern 12A is performed by the transmitted light, and, for this reason, said 
mark pattern 12A can be said to be a transparency form alignment mark. In addition, among drawing 3 , 
LED26 or LED26B outputs the light beam of the wavelength (488nm) of exposure laser beam 21 A. and 
different wavelength so that'isensitization of resist 14A may not be produced. For example, LED26A or 
LED26B outputs a red light beam. 

[001 1] The equipment of drawing 10 is conventionally used by exposure of a printed circuit board in fact, 
and. for this reason, through hole 27A is formed in the opaque printed circuit board 27 instead of the 
alignment mark pattern. 
[0012] 

[Problem(s) to be Solved by the Invention] Hereafter, the case where alignment mark pattern 16A on a 
substrate 15 is exposed especially using the aligner of drawing 9 and drawing 10 is explained, referring to 
drawing 12 . As shown in drawing 12 . when exposure laser beam 21 A is irradiated to the field in which 
said alignment mark is formed, it will reflect by crevice 26A of said stage 26. and exposure laser beam 
21 A will expose resist 17B. If such excessive exposure arises, pattern 16A formed will be distorted and 
abnormalities, such as variation of tolerance, will arise. Moreover, abnormalities may arise to other 



patterns, such as an address electrode formed on said substrate 15 at said alignment mark pattern 16A 
and coincidence. 

[0013] The same problem is produced also when crevice 26C which accepts the robot hand which takes 
up a substrate on said stage 26 is formed, as shown in drawing 13 . When it extends even to the 
transparent electrode formation field of the substrate 15 with which said crevice 26C was held on the 
stage 26 with reference to drawing 13 and exposure laser beam 21 A is reflected by these crevice 26C 
as a result, the resist pattern formed on the ITO film on said substrate 15 corresponding to said address 
electrode 16 is exposed too many, and there is a possibility of producing the abnormalities in a pattern. 
[0014] For this reason, conventionally, to exposure of said substrate 15, the front face was flat, the 
stage where irregularity like said crevice 26A does not exist was used, and the alignment equipment of 
drawing 10 was used only for exposure of a substrate 11. However, the problem which needed to change 
the aligner with the substrate exposed in this case, and was explained by drawing 13 even if such is 
nonavoidable. 

[0015] Then, let it be a general technical problem for this invention to offer the manufacture approach 
of new and useful PDP equipment and manufacturing installation which solved the above-mentioned 
technical problem. The more concrete technical problem of this invention is to offer the manufacturing 
installation used by the manufacture approach of PDP equipment that resolution is high, and this 
manufacture approach. 
[0016] 

[Means for Solving the Problem] As indicated to claim 1, this invention the above-mentioned technical 
problem A transparence substrate. In the manufacture approach of the flat panel display containing the 
transparent electrode pattern formed on said transparence substrate, and the opaque electrode pattern 
formed on said transparent electrode pattern The process which forms the transparence electric 
conduction film on said transparence substrate, and said transparence substrate A flat principal plane. 
Between the 1st condition and the 2nd condition is freely movable on the same flat surface substantially 
with the crevice formed on said principal plane, the light source arranged all over said crevice, and said 
principal plane. The process held on the stage equipped with the shutter which covers said crevice in 
said 1st condition, and exposes said crevice in said 2nd condition. Set said shutter as said 1st condition, 
and said transparence electric conduction film is exposed. So that said transparent electrode pattern 
and said alignment mark pattern may be covered the process which forms said transparent electrode 
pattern and an alignment mark pattern on said transparence substrate, and on said transparence 
substrate The process which forms the opaque electric conduction film, and the pattern formed into 
said opaque electric conduction film corresponding to said alignment mark pattern are used as an 
alignment mark. By the manufacture approach of the flat panel display characterized by the process 
which forms said opaque electrode pattern on said transparent electrode pattern Or as indicated to 
claim 2, it sets to the manufacture approach of the flat panel display containing a transparence 
substrate, the opaque electrode pattern formed on said transparence substrate, and another pattern 
formed on said opaque electrode pattern. The process which forms the opaque electric conduction film 
on said transparence substrate, and said transparence substrate A flat principal plane. Between the 1st 
condition and the 2nd condition is freely movable on the same flat surface substantially with the crevice 
formed on said principal plane, the light source arranged all over said crevice, and said principal plane. 
The process held on the stage equipped with the shutter N/vhich covers said crevice in said 1st condition, 
and exposes said crevice in said 2nd condition. So that patterning of said opaque electric conduction 
film may be carried out and the process which forms said opaque electrode pattern and alignment mark 
pattern, and the field where said opaque electrode pattern is formed on said transparence substrate 
may be covered Set the process which forms the film, and said shutter as said 2nd condition, and said 
alignment mark pattern is used as an alignment mark. By the manufacture approach of the flat panel 
display characterized by carrying out patterning of said film and forming said another pattern By or the 
manufacture approach of the flat panel display according to claim 2 characterized by for said film 
consisting of an insulator and said another pattern forming rib structure as indicated to claim 3 Or the 



transparent electrode pattern formed on the 1st transparence substrate and said 1st transparence 
substrate as indicated to claim 4. The 1st opaque electrode pattern formed on said electrode 
transparence pattern. In the manufacture approach of the flat panel display containing the 2nd opaque 
electrode pattern formed on the 2nd transparence substrate and said 2nd transparence substrate, and 
the rib pattern formed on said 2nd opaque electrode pattern The process which forms the transparence 
electric conduction film on said 1st transparence substrate, and said 1st transparence substrate A flat 
principal plane, Between the 1st condition and the 2nd condition is freely movable on the same flat 
surface substantially with the crevice formed on said principal plane, the light source arranged all over 
said crevice, and said principal plane. The process held on the stage equipped with the shutter which 
covers said crevice in said 1st condition, and exposes said crevice in said 2nd condition, Set said 
shutter as said 1st condition, and said transparence electric conduction film is exposed. So that said 
transparent electrode pattern and said 1st alignment mark pattern may be covered on the process 
which forms said transparent electrode pattern and the 1st alignment mark pattern on said 1st 
transparence substrate, and said 1st transparence substrate The process which forms the 1st opaque 
electric conduction film, and the pattern formed into said 1st opaque electric conduction film 
corresponding to said 1st alignment mark pattern are used as an alignment mark. The process which 
forms said 1st opaque electrode pattern on said transparent electrode pattern. The process which forms 
the 2nd opaque electric conduction film on said 2nd transparence substrate, and the process which 
holds said 2nd transparence substrate on said stage. The process which carries out patterning of said 
2nd opaque electric conduction film, and forms said 2nd opaque electrode pattern and the 2nd alignment 
mark pattern. So that the field where said 2nd opaque electrode pattern is formed on said 2nd 
transparence substrate may be covered The process which forms an insulator layer, and said shutter 
are set as said 2nd condition. By the manufacture approach of the flat panel display characterized by 
using said 2nd alignment mark pattern as an alignment mark, carrying out patterning of said insulator 
layer, and forming said rib pattern Or the stage which has a flat principal plane as indicated to claim 5, In 
the aligner which consists of the alignment light source arranged in the crevice on said principal plane, 
the exposure light source which exposes the substrate held on said principal plane, and exposure optical 
system which exposes said substrate by the light beam formed by said exposure light source In said 
stage, further with the aligner characterized by establishing between the 2nd location of a wrap for said 
principal plane, the 1st location which exposes said crevice on the same flat surface substantially, and 
said crevice in the movable shutter As indicated to claim 6, or said shutter As indicated to the aligner 
according to claim 5 characterized by having the same reflection factor substantially with said stage 
principal plane, or claim 7. said stage principal plane and said shutter As indicated to the aligner 
according to claim 5 or 6 characterized by forming an antireflection film, or claim 8, to said principal 
plane The crevice in which a part of transport device which conveys said substrate is accepted is 
solved with an aligner given in any 1 term among claims 5-7 characterized by being formed along with 
the substrate profile on said principal plane so that said crevice may not arrive even at the exposure 
field in said substrate. 

The reflected light from the stage produced in case two or more patterns are repeated and exposed in 
[operation] this invention on the transparence substrate held on the stage of an aligner. The problem 
[ pattern / by the reflected light from the crevice formed in the stage in order to dedicate the 
transparency form alignment light source which is needed by especially this exposure / exposure ] of 
distortion On said stage, a movable shutter is formed between said stage principal plane and the 2nd 
location which exposes the 1st location of a wrap, and said crevice for said crevice on the same flat 
surface substantially. It solves by setting said shutter as said location of 1. when exposing a 
transparence pattern on said substrate, and setting up said shutter in the 2nd location onjy in the case 
of the alignment using an opaque alignment mark pattern. The problem [ pattern / said / exposure ] of 
distortion is effectively avoided by covering said shutter and stage principal plane with the antireflection 
film of the same reflection factor substantially especially. When not forming said shutter, since said 
transparency form alignment light source is exposed, an antireflection film cannot be formed in said 



crevice. 

[0017] This invention is useful to manufacture of flat panel displays, such as a plasma display which 

repeats and exposes two or more patterns especially on a glass substrate. 

[0018] 

[Embodiment of the Invention] Drawing 1 shows the configuration of the aligner 30 by the 1st example 
of this invention. However, the same reference mark is given to the part explained previously among 
drawing 1 , and explanation is omitted. With reference to drawing 1 , wrap movable shutter 31 A is formed 
with an aligner 30 in crevice 26A formed on said stage 26. Shutter 31 A is movable between the 2nd 
location which exposes the 1st location of a wrap, and said crevice 26 for said crevice 26A with the 
driving gear of the motor 31 grade prepared all over the stage 26, and the same antireflection film as the 
principal plane of a stage 26 is given to shutter 31 A. Moreover, said motor 31 forms the same field 
substantially with the principal plane of a stage 26 all over said stage 26. 

[0019] Drawing 2 is the top view showing more the motor 31 and shutter 32 of drawing 1 in a detail. With 
reference to drawing 2 , the motor 31 is combined with said shutter 32 by screw rod 31 A. and a shutter 
32 is moved in the direction of an arrow head according to rotation of a motor 31. 
[0020] Drawing 3 (A) - (D) shows the configuration in the case of exposing the front-windshield 
substrate 15 using the aligner of drawing 1 . With reference to drawing 3 (A), it is laid so that said 
substrate 15 may be engaged on said stage 26 at gage pin 26D formed on said stage 26, and in this 
condition, patterning of the [TO film on a substrate 15 is carried out by the wet etching using an acrylic 
resist, and said transparence display electrode 16 and [TO pattern 16A are formed. Said transparence 
display electrode 16 and ITO pattern 16A have the thickness of 0.2 micrometers typically. 
[0021] At the process of drawing 3 (A), since patterning of the transparent membrane is carried out, into 
drawing 3 (A), said shutter 32 is set up in said crevice 26A in the 1st location of a wrap, as an arrow 
head shows, consequently does not produce the variation of tolerance of the exposure pattern by 
reflection of the exposure laser beam from said crevice 26A. In the case of the wet etching of said ITO 
film, it is Na2 COS about the development of said resist. It carries out and an aqua regia performs 
etching. 

[0022] Next, the electric conduction film 17 which has the Cr/Cu/Gr structure explained previously 
accumulates typically uniformly at the process of drawing 3 (B) at the thickness of 2.2 micrometers on 
the ITO pattern obtained at the process of said drawing 3 (A). As a result of deposition of said electric 
conduction film 17. as drawing 3 (A) explained previously, corresponding to said ITO pattern 16A. heights 
17A is formed in the electric conduction film 17 as reflective mold alignment mark 15A. 
[0023] Furthermore, at the process of drawing 3 (0), the resist film is applied on the structure of 
drawing 3 (B), alignment of a substrate 15 is performed using reflex alignment mark 15A formed at the 
process of drawing 3 (B), subsequently patterning of said electric conduction film 17 is carried out by 
the photolithography, and the bus electrode 17 is formed. The process of drawing 3 (0) is available 
whether it carries out by the reflected light from a stage 26 not becoming a problem, and exposure 
opening said shutter 32 since the layer 17 by which patterning is carried out is the metal electric 
conduction film, or it carries out by closing like drawing 3 (A). At the process of drawing 3 (0). patterning 
of the bus electrode 17 is said Na2 C03 about an acrylic resist. The photolithography to develop 
performs. 

[0024] Furthermore, the sequential deposition of the protective coat 19 which consists of an insulator 
layer 18 which consists of low melting glass at the process of drawing 3 (D) on the structure acquired at 
the process of drawing 3 (C), and MgO is carried out. Drawing 4 shows the front-windshield substrate 15 
obtained at the process of drawing 3 (D). However, illustration of the transparence display electrode 16 
is omitted. ITO pattern 16A is formed in the four corners of a glass substrate 15 so that drawing 4 may 
show. However, the location which forms said ITO pattern 16 is not limited to the four corners shown in 
drawing 10 . and if it is a location corresponding to the location which can form a movable shutter style 
on said stage 26. it will not be cared about anywhere. 

[0025] Drawing 5 (A) -5(E) shows the formation approach of the pattern to the tooth-back glass 



substrate 1 1 top. When said glass substrate 1 1 which had the conductive layer of Cr/Cu/Cr structure 
explained previously formed is held on said stage 26 (not shown) and carries out patterning of said 
conductive layer with reference to drawing 5 (A), the address electrode pattern 12 and alignment mark 
pattern 12A are formed. Since said conductive layer 12 is the opaque film with a metaled high reflection 
factor, the process of drawing 5 (A) is available for it, even if it is opening the shutter 32 in said stage 
26 and has closed it. Said address electrode 12 and alignment mark pattern 12A are formed in the 
thickness of about 1.5 micrometers. 

[0026] Next, in the process of drawing 5 (B), the dielectric layer 13 which consists of low melting glass 
on the structure of said drawing 5 (A) is formed in the thickness of about 10 micrometers, and the rib 
layer 14 which consists of low melting glass on said dielectric layer 13 at the process of drawing 5 (C) is 
further formed in the thickness of about 200 micrometers. At the process of drawing 5 (C), on said rib 
layer 14, acrylic dry resist film 14A is formed, and said dry resist film 14A is exposed and developed by 
the photolithography. In said development, it is Na2 C03. The developer of a system is used. 
[0027] Furthermore, at the process of drawing 5 (D); sandblasting of said rib layer 14 is carried out for 
said dry resist film pattern to a mask, the rib pattern 14 is formed, and then fluorescent substances' R. G, 
and B are screen^stehciled between the rib patterns 14 of said pair at the process of drawing 5 (E).» 
Drawing 6 shows the glass substrate 11 formed by doing in this way. . < , 

[0028] With reference to drawing 6 , on said glass substriate 11, alignment mark pattern 12A is formed in 
the four corners, and said rib pattern 14 is formed in the inside field of a glass substrate 11. Moreover, 
said address electrode is formed in said rib pattern 14 bottom. Drawing 7 shows the configuration of the 
stage 40 by the 2nd example of this invention. ' ' 

[0029] With reference to drawing 7 . crevice 26C currently formed on the conventional stage 26 shown 
in drawing 13 in order to accept transport devices, such as a robot hand, is formed in the stage 40 only 
corresponding to the substrate 11 held on the stage 40. or the periphery of 15, and it has composition 
which does not reach up to a glass substrate 11 or the pattern formation field in 15. For, this reason, at 
the exposure process using the stage of the configuration of drawing 7 , the problem [ pattern / by 
crevice 26C / exposure ] of distortion is avoidable. . 
[0030] Of course, the configuration of drawing 7 can be used for the aligner 30 of drawing 7 . Moreover, 
a shutter 32 and the same shutter may be formed so that said crevice 26C may be covered. , 
Furthermore, it is' not limitied to the above-mentioned example, it sets in the summary of this invention 
indicated to the claim, and this invention is various modification It can deform. 

[0031] < ■ ■ . , . ... ; - , ^ . ... , . 

[Effect of the Invention] According to the description of this invention indicated to claims 1-8, on the 
stage of an aligner A movable shutter is formed for said stage principal plane, the 1st location which 
exposes said crevice on the same flat surface substantially, and said crevice between the^2nd location 
of a wrap. By setting said shutter as said location of ^2.* when exposing a transparence pattern on said 
substrate, and setting up said shutter in the 1st location only in the case of the alignment using an 
opaque alignment mark pattern The reflected light from the stage at the time of repeating and exposing 
two or more patterns on the transparence substrate held on the stage of said aligner,. In order to 
dedicate the transparency mold alignment light source which is needed by especially this exposure, the 
problem on which an exposure pattern is distorted by the reflected light from the crevice formed in the 
stage is solved. The problem [ pattern / said / exposure ] of distortion is effectively, avoided by covering 
said shutter and stage principal plane with the antireflection film of the same reflection factor 
substantially especially. This invention is useful to manufacture of flat panel displays, such as a plasma 
display which repeats and exposes two or more patterns especially on a glass substrate.- 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the origi 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the aligner by the 1st example of this invention. 
[Drawing 2] It is drawing showing some equipments of drawing 1 . 

[Drawing 3] (A) - (D) is drawing showing a part of production process of the front substrate of the 
plasma display performed using the equipment of drawing 1 . 

[Drawing 4] Drawing 3 (A) It is drawing showing the front substrate manufactured at the process of - 

[Drawing 5] (A) - (E) is drawing showing a part of production process of the tooth-back substrate of the 
plasma display performed using the equipment of drawing 1. . 

[Drawing 6] Drawing 5 (A) It is drawing showing the tooth-back substrate manufactured at the process 

of -(E). ..... 

[Drawing 7] It is drawing showing the configuration of the stage by the 2nd example of this invention. 

[Drawing 8] It is drawing showing the configuration of the conventional plasma display. 

[Drawing 9] It is drawing showing the configuration of the aligner used for manufacture of the plasma 

disolav of drawing 8 . . ^ r 

[Drawing 10] It is drawing showing the configuration of the alignment equipment used with the aligner of 

drawing 9 . . ■ l u i 

[Drawing 11] (A) and (B) are drawings showing the example of the alignment mark used with the plasma 

display of drawing 8 . 

[Drawing 12] It is drawing explaining the problem produced in the exposure using an alignment mark. 
[Drawing 13] It is drawing showing the configuration of the stage of the conventional aligner. 
[Description of Notations] 

10 Plasma Display 

1 1 Tooth-Back Substrate 
1 1 A Alignment mark 

IIP Substrate pattern formation field 

1 2 Address Electrode (Opaque) 
1 2A Alignment mark pattern 

13 18 Dielectric layer 

14 Rib Pattern 
14A Resist 

1 5 Front Substrate 

1 5A Alignment mark 

16 Display Electrode 

1 6A Alignment mark pattern 

17 Bus Electrode 

1 7A Alignment mark pattern 

17B Resist 

19 Protective Coat 



20 Aligner 

21 Exposure Light Source 
21 A Exposure beam 

22 Sound Optical Modulator 

23 Poly GONARU Mirror 

24 Lens 

25 Condensing Lens 

26 40 Stage 
26A Crevice 
26B LED 

26b Alignment beam 

26C Robot hand acceptance crevice 

26D Gage pin 

27 Substrate 

28A, 28B CCD camera 

29 Image Processing System 

30 Alignment Equipment 

31 Motor 

31 A Screw rod 

32 Shutter 



[Translation done.] 
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